Culture-independent study of the diversity of microbial populations in brines during fermentation of naturally-fermented Aloreña green table olives.
Aloreña table olives are naturally fermented traditional green olives with a denomination of protection (DOP). The present study focused on Aloreña table olives manufactured by small and medium enterprises (SMEs) from Valle del Guadalhorce (Southern Spain) under three different conditions (cold storage, and ambient temperature fermentations in small vats and in large fermentation tanks). The microbial load of brines during fermentation was studied by plate counting, and the microbial diversity was determined by a culture-independent approach based on PCR-DGGE analysis. The viable microbial populations (total mesophilic counts, yeasts and molds, and lactic acid bacteria - LAB) changed in cell numbers during the course of fermentation. Great differences were also observed between cold, vat and tank fermentations and also from one SME to another. Yeasts seemed to be the predominant populations in cold-fermented olives, while LAB counts increased towards the end of vat and tank fermentations at ambient temperature. According to PCR-DGGE analysis, microbial populations in cold-fermented olives were composed mostly by Gordonia sp./Pseudomonas sp. and Sphingomonas sp./Sphingobium sp./Sphingopyxis sp. together with halophilic archaea (mainly by haloarchaeon/Halosarcina pallida and uncultured archaeon/uncultured haloarchaeon/Halorubrum orientalis) and yeasts (Saccharomyces cerevisiae and Candida cf. apicola). Vat-fermented olives stored at ambient temperature included a more diverse bacterial population: Gordonia sp./Pseudomonas sp., Sphingomonas sp./Sphingobium sp./Sphingopyxis sp. and Thalassomonas agarivorans together with halophilic archaea and yeasts (mainly S. cerevisiae and C. cf. apicola, but also Pichia sp., and Pichia manshurica/Pichia galeiformis). Some LAB were detected towards the end of vat fermentations, including Lactobacillus pentosus/Lactobacillus plantarum and Lactobacillus vaccinostercus/Lactobacillus suebicus. Only the tank fermentation showed a clear predominance of LAB populations (Lactobacillus sp., Lactobacillus paracollinoides, and Pediococcus sp.) together with some halophilic archaea and a more selected yeast population (P. manshurica/P. galeiformis). The present study illustrates the complexity of the microbial populations in naturally-fermented Aloreña table olives.